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(57)*Abstract: 

PURPOSE: A liagid crystal display. device is provided, 
to reduce the memory capacity of a frame memory 
used to delay input data. 

CONSTITUTION: A liquid crystal display device(5) for 
displavjncL an image using_ a liauid .crystal, panel, 
includes a data converting tab!e(1) to generate 
output- gFGy-ceaJo- date- obtc»f>G€l • by- thinning • out- 
input gray-scale data to reduce a number of bits of 
input gray-scale data, a frame memory(3) to 
gansrata ssconvd ■ irvput- gr-ay-ssa!e data- by- delaying • 
output gray-scale data in the data converting table by one frame image display period in a liquid crystal 
panel and a look-up table(4) to generate an overshooting gray-scale output being in advance stored 
according to a relation in size between the first input gray-scale data and ,the second input gray-scale 
data. Herein, image display is performed by an overshooting gray-scale output in a liquid crystal panel. 



3PYRK3HT- KHP6 •&*rrrpr JPG -2003' 



Legal Status 

Date of final disposal of an application (2005061 7) 

Patent registration number (1005159000000) 

Date of registration (20050912) 

Number of opposition against the grant of a patent ( ) 

Qate-oi .ojnpositJoi\ .a^ains! .the_n^anLol .a-nalent..(ODDODPPfO ■ 

Number of trial against decision to refuse (2005101002636) 

Date of requesting trial against decision to refuse (20050427) 



http://kpa.kipris.or.kr/newps/kpajmage/2002A1 02002003581 3/kpa.xml 2005-1 2-26 



-S-'H^-Sl ^-2003-0004049 



(19) tfl^^4^^(KR) 
(12) ^7fl^^(A) 

(51) o Int. CI. 7 (11) ^7flol5. ^-2003-0004049 

G02F 1/133 (43) ^fl^f 2003^01^14°^ 



(21) 10 - 2002 - 0035813 

(22) #€°M 2002^06^25°^ 



(30) JP-P- 2001 -00192076 2001^06125°] H^rCJP) 

JP-P- 2002 -00146165 2002^05^21 ! °J£(JP) 

(71) #3)°J ^£ *i7} 7}^]?}?}°]^ 

S.21S. n]i4S.^ X\v>\ 52^] 7* 13. 

(72) 3.2\&S.*]fr?] 
(74) ^91 



(54) °J]^£Al^] 



s.*]%*\7} ^l^cj-. «i3*H-a- °M-a- a^l^ -8-71 ^s^l^lte, qiqmnaiWQiH «is ^» # 

H]°W ^7] A2 0 ^A^n a ]^^ 37l^7j]oll D]^ ^J-£ 5.Bl^ r E7)lS#^^; ^ tfl <>] -M-,g- £^ 



H 1 



- 1 - 



^71)4*) ^-2003-0004049 



5L 1-8- £ t^2) ^ AH ofl nf# oj}^ aA )^) fi) iLoJ^ ^.s.«e, 

£ 3-8- £ t^sl -«H«W nj-l- TN^ 334^41 «* 0 13£*NM-&*I ifl-g-o] 4= oflf. j£o}^ 

£ 4fe £ t^S] AjAloHofl oj-1- TN^ «*3M\a°fl *B-§-€ tH] ol^^^OloU^ vH-g-Sl a cf# ofl* J£°<]^ 
£5r^ AjAloHofl 4= IPS ^ oJj^ifl^of] sfl-g-^ dlolE)^«-EflollS) ifl-g-S] oj ofls. J£o^i=, J£^, 

£ 6€- €■ H a Vt gs) aJaHH) TN^ ^^^M ^.h^e^o] ^.g- ^tggj.^ 
£ 7-8: €■ ^^21 ^A)ojlo)| 4= IPS t§ q3*£4H i^ST 1 **! -§-4* ^SHr 

£ 8-8- £ ^HH) 4# TN^ ^nB^l ^-8-€ ^tHM-i-21 ifl-g-s} oj ofll- 3.0)^ 

SL 9fe # t^] ^A]e|o| 4# TN^ 2!)^3H^o)l ^-g-^l s.<y E fl 0 Hol ^3] l±a^ 

£ 10* £ ^A}ojl<Hl ccl-1- TN^ °Jj^5fl^i -^Eflol-l-2) a c|-^ ofll- &o)^±= £<S, 

£ 11-8: £ t ^2] AjAldfloll 4^IPS<g °-«^2l)^o)l ^ojEfloH-3) ifl-g-S) g eflf- Ji^fe 

£ 12^ a. aj-^oj AjAl^cfl 4= £ 4 f Jj.o]*|.fe. cfl f-ojAj-s] oj oflf. jaa^fe 

£ 13a 13bfe A) %A}6\) °)s|] iHl^E^S) £41-2) ^-ojo)]# Jioj^fe £<3, 

£ 14b *Efl2] ilfl^is?** °Jj^XAl^lS| ^o] o,)^ 7 m£, 

£ 15fe f^2] ^tt^E^o) 7)^i; Aj^^ 

< JE<32| fiY^i Cfltb ^2] ^ > 

1 : «H]°lEl^^tfloll.2, 101 : 

3, 102 : ^HHS-eR 103 : ^tfelM-t 

5, 104 : LCD 

£- t^*, 5. tH^S^-i) (overshooting manner) 2.3. 'A^^M-i: T^?) 2)sH = ell °J "H-EH} 2] -g-^-g- # 

^ Jib ^^aAl^oll ^-^ 7^0)4. 

£ 2001>d 61 25°J°)1 oJ-g-^-^i-^ ^12001 - 192076 ^ 2002 >d 51 21°J^] 

^11 2002 - 146165* -°-Ai^l-* ^^\. 
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4444 ^44*: 44444 4444, 444 444 nfl lH!4fe 444 444 444 44 4444. 

4)4443 4* 444*4 447134] U])<iS)j7 Al±^o| ZJ- ojj^^ofl Zj-Zj OJ7V1 ^ Slfe ti| 3*1) 

<i4 444^. 44444 444 444 444 4444, 4444 $$03.^ °]7}$ f-444 4445.3 
4 434 4 44. 

:*44, ^^H^oi^, ^7} «>J]4444 44« 4 444te §4«fllsl 44te 44*14*4 t u i5fHl a t 
44444 ¥4*44- 4444. ^ 14. *<84* I^l^fe 444, 444 44<S4 *)<g nfls-ofl aj.£s. 0 | 
4 si?] 444fe §.^7} & cK 

*<344 £4444 444714 44 ^34. 4444 444 *r 44 44144 Ssi-i 7^17)7) m 

45-444 4£ 4444 °j7>S]fe ^o^E^g^l ^fl-g-SHr 44 44 ^44 £cf. 



£ 14fe, 5»14H44 5.3 ^44^ 444 43S4444 744 41 344*r 4444 -g. 35:014. j£ 14 o|] £ 
44 4^4 44X444^,43 444(101), =4 o J4-E-4(102), 44444(look-up table; 103) 4 44&4 
(LCD; 104)1- £#$1*. 447}, 44^44444. 4444 44, 34 (R). 44(G), 34(B)* i44te 444 
444 444^ 444*4 444^ RGB444^r zj- °->>34*4 3-?s|4 ^s^l S^uf, 4444fe ^1 

#444 5^71 ^44 £<|H ^44 ^4*4 4444. 



41*4,84^4 44^444(4^4)3. 4445:4 4l°d3-& 444*13-^ ^1^71(101)^1 ^5)2, 

= 444-2.4(102)4 4444 4 £4^^7l^ 444 4 4344. 444(101)^ = 444s.4 (102)3 ■ 
JfE)<>l ^)l2<a^ 5.34 44444(103)4 *§44. 

44, 4l$44 4*3444(103)4 44 *5€4. 44444(103)4 4l 0 d34 42°J34 71)2:^4 nJ-eM. 5.B1 
4^4*4 €-2-* 42434 4444 LCD (104) 4 *444. 



LCD(104)44, 3te444 ^4(4)44^3 ufllfi 444 444*4, ^3(4)44^3 444 444 4444 
14 2.=- jas^#4 #444. 4^4^-& ^44(4^4)4 4*4^r 4 444 ^444*43 S. 4444(4 
£4)* 4*4fe 4 4-8-4 44444*431 4^4. 444 (l0l)£-¥-^ ^4 f-714444 4# ^44^* 
^44i4 4 44 ^441-4 444 ^-§-4£4 4^, 444 (ioi)s-¥-4 ^4444 
4 444°ll-(i03)s.-¥-4 *^-€ 42#44 42:2H 4# 4444^*43-4 44 4444^4 4 444444 
^£ z\ q&) EWEjgoi ojoH ^sls.s. ^aj- £A |^, 7$ ^-±44#4 4 44 44441- 444 444 
TFT(44S44^S)4 44S7> ^a>^ o.s.^-44 ^44^4 44 -&(0N)€ 4 444fe- 44 4444^.s-?-e1 
*#4^ 4 0 ]44H4 444 44 **8-fr «*4fl^.a^ 4444. 



4 344. 4444«-(i03)-8r, 5.44=^*4 ^^47l 44-4. 4i434 424^4 4a?t4 44. 4i444 4 
i&4 44 ^ 4 =44^4 f-<?> 5.44^43:51:4 42#44 4444. 4, 44444(103)4 41444 4^4 
4 424^4 4^44 44 4 ^ 4^44 42*4^-34 #344, 42^3.3 4^44 41444 4^4^-4 44 
4 42434 4^4^-4 ^ 4^44 4^ 42434 544^434^34 #34^, 42434 4^44 4i43 
si Tflatftiicj- # 4 42^34 4^4^-4 4-& 4344 4fe 42434 i2.44H4345.34 434^4 D l el 4 
4 4444. 



5.nl^£444 7l^#^ £ 151 4344 4444 4444. =44(F1)*4 41434 4344 44-7> 44 4, 
424344 44-71-44 4444 4471 4-S-4, 41434 42434 4£eflH4 44444(103)44 444 
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S.S., =^2^=01^ 7)]2&-g- *S«H#(103)<>1H 42^2-3.*) #3?i4. =i5)|°J(F2)^ Tfll^sl 

7)]2:SH D1<HM D2S. £4€ nfl, 7)l2°J§]2| 3]SSi(DlH £4 84 -fHsl7| nfl£o|l, ^ E)H-&(103) 2] *Hl<S3 
> -^^Eflol^dOSJfi] 42<S%°)5-3. 43 ^.IH ^EgJ- (D0 ) o. Tflioj^fi) 7^12:SJ;(D1)^ cfl-§-4fe- t^U 

^ < a^|ol^( 10 3)S.^E]2l aj2*aU3.*l ^12^^21 ?fl2:&(D2)ol #3=1<H, ±«1=?fS^# ^3)s|7ll £4. 



tifl^r He)]°J(F2)°)]^, 42^m^ A}3^ti°} D2°]7] nfi-g-oj), ^i<ya = ^2^^=022] ?i)2:^-g: ^°ll-(103)°il 
*\ 42%n±3-1 #344. *fl4 4i*vR2] cflolE]A)xfe^'gEl|oll-(103)S.^-El ^€ 44 LCD(104) 

oil °j7l-s]JL, °1 LCD(104)21 ?|51fe, He)l°J (Fl) *4 ^l^gjt (Dl) <H| ofl^sRr *1^(L1)7> *e)]°J(F2) ^4 iL 
^^rS7il2:Sl:(D0)<H) 7j£SH £#3S|-# 3<H Hel]2j {F3)*tt 7)la&(D2)o)l *fl44te $)5L(L2)4 s)^ 44-°iiL 
£444 



°M. £ 14°11^, ^^M-i-aOSH LCD(104)7> *)]1°J3H 21*11 aj^ ^-£44:0. 7}^^^, £ l5o)H 4 
£±3. 3.4£ h}o| ^o], LCD(104)°)1 ^Il2#^2l TJlSSJt-^ =ell<a(F2)^^l ^4 " D2" 7\ 344. 4i(L 

D-sL^el LCD(104)2l ?l£ ojj^^fil f-^l-el ^i<g^s. 44°} £ i 5 oiiAi t)-# 4^o.s. SAl^- Bj-sj. ^ol 

^34. 

^3.2.3., ^Hl^rE^ol ^-§-5)^, £ 15<HH 34.°-3. £A]<a uVsq. ^ 7))^&(Dl)o)l *H44te flHCLDS* 
El LCD(104)2] 7)lS&(D2)o)) Sfl^fe *|£.7l- " L2" 5> S.4 ^i}S.S., <%^&a]$ *]<3£- 7])^ 

44. 

7fl47K <a^7flS5)t(D2)o1 <3?Mli£&(Dl).!i4 d 344. ^.Bl^E^s^po) £ ^^7)1^^(02)^.4 ?144. ^3 
4, <33?)]2&(D2)°1 °J33l2:&(Dl).S.4 4 4°-4, J2.»l=fTS7llS&(D0)£- °d 37HSSJt(D2)iL4 44 44. °J3 
7flS&(D2)4 °J331i£li(Dl)42l *}-7} 71^)^ ^ ^ °g^7llS5t(D2)<Hl cRV .$-tfl^fS7)|£5KD0)2) Ss^l 
7)44. 

444, ^^^Al^HiA-i, ^^-saisi 7^d^ ^^^°\^ 4-8-4^ 2.^^^ ^$#±3.^, ^-"34 

#2l °|^SAlSl A]^^. 7flAUl2] oJd-. 

aem, £ 142) f^EflSl om^sa1^|^ ( siu-^is^-El ^s)tt *)ll°J32l d] °1 El 7f 3. ^M]S. 3 % S^OlS-Sl 
(102)oll 7i#S|7l =01 °j°)l£e|( 102) 21 n))£El-§-^ ^7>a|^o1:pV ^.tj.. 

°1^4 4fe 7i^ 4^1 

^7lfil ^oflAi, a. ^o, s.^ ^ °g^c)loiBl# x]^a17|^ 01 A>^-5lfe SellojDiiaeio, ^^^^^ #£A1Z} ^ 
Sife ^BKfS^l- -r^!4fe ^Ell^l** Sfe ^^SAl^li- 51014. 

H ^2] ^l^Efloll 45^, ojj ^afl^i; Aj-^-SH OJAV.J. X Al^ ofl^^Al^lS.A-1, ^Uoj^^^^oj^o) HIE - 
1- #£Al3 0.3.V) ?Jol^l #^7)lScllolEll- ^^i}^ 

7lllE)|ol«-¥-o)] S]Sfl #3 7l| 2 OH EH- oJj^Hl^otlAl ^ a Efl oj o| 7]<£X\% o}o)£ z\] 2 <Q 

^ 7)1 2: 01 o] E)l- «e)l<aDll£2l^; 

Tlll'a^TllSOlolEl ^ 7)l2<a^7ilSE)lo|E-l?iol 371^-7)10)) n] ^ ^^J-^ iLU) ttM7)12:#^ * ^4fe ^l2Eflo]^- 

^# it4i, 
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33*11^1 <34&3fe a.nj^s*|2*3* 444°i 4^s]te q%s.*]%*\7\ *]] 3-3 4. 

$HH, 4434 ^Hfe, *)liH] 0 li4-fe elMe|££-fr ^eg^ojL*) ^^^n^cflolEjsl bis 4^H, *Hi°J3 

?il2:CflolE|S] 7i)2:^o| <5}-g. nfl^ #^7))3:Cilo|E)7> 7^ 43#S ^ *U. 1 «g a ^ ^ cfl o| E) o] 7)1^^0] ^ nflr} 
4 #3 Tfl^cfl o] El ^ Dl $31 n) q £ f-JiL ^ s] fe 3 <>1 4. 

3L4, 4t34 33)^ ^ll°J^?ilScil 0 lElfe 8«ms. ^SjJl 4 3 3] SUM El 4^3^ $o)v\. 

£4. 4434 ^flfe ^l^^TilScllolEl^ ^s)j7 #^^]icflolEl^ 4*^1 — S ^Sl^r ?H4. 

ie4. nHM$ ^Efl^ Tfli-gaTfla^HEi^ 633=^ #^t)]2:c1]o|ei^ 3^3. ^sl^ 3°I4. 

St!:, 4434 ^eflfe 443 ^ll'a^TllscflolEl* 3 ajj c fl oj e) , ^i-H 3 $ $4]E|ojE) zj-zjvg. 8 uiej! 

4^3fe «V>3, ^^TllSC-llolEll. ajAjjcflolEl ^AjjcflolEl zj-zl^ 5H1S5. 4^=U 433]££HMEl» ^ 

A j 4^r 4*1 cfl °] El 6«1 £1 3 °1 4. 

3i4, 4434 ^Nflfe ^ll^^TilScflolElfil 7j)££4o|, HjE ^-f #£3?lfe cflolElVi^: 0 ! 4*833 44 <4)3 *j|i<g 

sMI^HHeH cfl-g-SHr 2^3711^101 eis) nz&S-Q- 3714, 4t14 447H 4eM_ ^12^4144^ «|i 4« 

$44Tr cflo|El^«-* ^4°-3.*| ^l^^Tfl^tflolEl iLCf 3714, 434. 44 312:44 ^4fe 3°]4. 

£4, 4434 ^Eflfe ^^sfl^ 0 ! TN(twisted nematic) H <?] ?M4. 

E.4, 4434 INfe 0 -!j3 3 ll s°l IPS (in -plane switching) ^tl 3M4. 

£4, 4£34 ^Eflfe °J1^ ^3 <3^iAl7V£E^^^oll o,^ ^jolc).. 

at, 4434 INfe °-Wi3 <94i£3 4 434^01] 3*11 4^3^ 3°14. 
a4, 4434 ^Eflfe ^3*11^3 ^4i A l7l «e)l°J^4 , a o il 3*11 4*83^ 3°14. 

33 ^l-oflAi, ^34i=^4 34471 344 4°fl <SsNH33 a]j= 44 4±33fe E-)He1£4Eflol-14- 

^^14i HiHl < ?HJ2.2H*l 4333 $SWH* $ iE |l°j^7|44 xl^Al?) ^ ^^Eflol^-ojl oj^slol ±a\ 

4^312:44 1344 =etl°d«ll£32l 444 44*1 4^34 4 913- Z.$}<$v\}3-$2) 3.7}% i^44 4 Sl<H «1 
*4 44 4 X14. 

4 4^1 43 ^ 41- 434, °13* ^ 43 ^44 £444 14€ «142l ^^^4e1 i=14 ^4«ll ^ 5J°1 
4. 

4 4^4 4*84fe 314^1 ^ei|#o| ^h^. t^f-i- fas 444 4*Ht4- °144^ a.4 4414tI1 ^-^1 
4. 

^li^^Hl 



■£ 14 4 4^3 43^1°fl 4-i- °J13S3433 4-^4 a.o>14^ 43£°14. a 2tt 4^H1°)1 4^- TN^ ^^^^^l 
^B4^ cflolEl^*^ 0 !!-^ i4143 2-^^ £4°14. £ 3-8: 4 4^3 ^3°1H 4^-TN^ ^? ^fl ^ <H1 5fl 

4€ dMEl'd^Eflol-g-o] g|^o] d-=. o)lf- S<^^ 5L£°lcl-. S. 4fe 4 4^3 ^Alofloil ttl^-TN^ ^4 2 fl^°fl ^ 
4€ c-llolEl«i^Eflol£.o| gj^o] £ cj.=. ofls. .ac^fe £^0)1^. £5^4 ^igs) ^Aloflo)] 4=. IPS ^ oM^sl)^^ 

^B44 EflolEl^*^ 0 !*^ vfl-g-si «a c^if. £^°14. £ 64 4 4^3 ^ai<^hi 4€-TN% °Ji3 3 II^ <: Hl^ 

i2.Bl4s^43 434 4^4fe^eflH 0 13. £7^-4 4^3 ^3i°)l 4€- IPS^ ^4^4°fl4 £ ^4^443 4 
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44 4 l o , 4fe aeHHol^. £8*«-*1«l 4*HH) 4-§-TN*§ ^^2fl^°l] *[|-g-4 ^^Eflol^-o) <y <qs. ^ 

°\^t= 5L£°I4. £ 9^ 4 4^2) 4*1 <4H 4= TN tg ^^2fl^°l] *fl-g-4 4^1)0142) ^-g-S] cf^. eflfl. Ji^fe 
£4°14. £ 10-g- 4 4^2) 444H 4^-TN^ °-Wv|o)] ^<$f)]o)M.$ ^^.2) £ t}= 

4*14. £ 4 *«S^| 4*HM1 4-1- IPS*§ ^}^2fl^<Hl *B-g-4 *<aH4*4 vfl^-O) Qj j£a^fe S4°14. 

£ 12^ 4 4^2) 4*HH1 4= JLH^E^-g-O) ^S. gj-o]^ Cfl Af-g-S)^ Q) Ji4^r £4°14. 

£ 13a £ 13bfe 443 £q=fl JJ.«14S4f-2l JL41-21 44°ll» -S-O^ £4°14. 



^1144. -M^l^l^ °Jj;g£44*H4, £ 1421 ^2fl2| oj]^ ^ o.fi|. ^o), Z^^S) Hr, ^JjL^jJL" e) 344 R 
GBUMiH* 444*1 ^->H cfl4^ 49J4 4*84^4 43W4, o)4o)|Aife 434 4 

sH 4°^ £44 344 4-34 3H4. 



£ lfil 4*M2] o«^ SA |^i fe ^ dMel£$Eflol!-(i), ^l<H7l(2), He)l<anil£.el(3), *<aeW-B-(4) * LC d(5) 
» 3L444. ^ f 1 LCD(5)tt £ 1421 ^efls] LCD(104)2] 344 f-oj$ 4 A 3* 4^4. «*4 z\ 443M1-(1) 4 2) 
44*1-£.4<H 444 <344:M 3U<a34 a ais 4^s]£4 444 ^ 444 3]l°J3-§- 3ll#3 £.3.4 *3 
44. *lH7|(2)fe, Hefl^n|la.^(3)°)1 4 H5)]°J^7l44 4.33 311*34 7>4 ^, 444 3U#34 3l2<a3£3 
4 ^U^H-I-OH 3444. Hs)l 0 J"ll£Hl(3)fe 4°1<H °J3HM&li- 4 Sell 0 J^7l^«t> -JM4 ^ #344. 4^ 
3H4(4)4, 21^4*134321 *ili°J3 * 31471 (2) 343 4 3]2°J3-i- 4444 .2.a}4S4-f-4 4*84fe HI 4 

-g-sl^ ^2*3* ^4*M LCD(5)°H 3444. 



4 °!12] ojj^^Al^-^o! ^So) £. ! H|*l £. 13a S 13b# #2:«H 4^4 ^°14. 3143443144(1)4, 44 

4*1343 333 4 4 id] 4 3 (7)124)3 ^4 <S44£4 3ll<a34 3143434 £31-44, zz ullttl 4 
4 #4, 84^1- 54S3 444^ 444 "334 3li#3^5.4 #344. ^M?] (2)fe, 3li#3# HeH<an)ia.s]( 
3)°11 °J34i =£ll 0 Jcilael(3)oi] 4 =EHoj- 7 ijg.o> o-^ai?! ^o)] 0^^- #3^-o.s«i t ^ =eH<a°v# 
^144^ 4 < 3Efl< > ll-(4)o)l 312^3^5.4 ^§-44. 4 < a^l< ) ll-(4)^. 3l2«a3* 4* "11 -S^H ^1^ 311^31- 4 
7l "fl-g-°ll, 4 Tfll'?]^ ^ ^12*3^01] 2|*fl 4^£|^ 5.b1^e^* ^^4^ tfl 4-8- SHtt t)12#3* ^^4°^ LCD( 
5H *^44. 



LCD(5)°fl^, £ 14S) f-EflS] o)]^A^ ^o|, ^AfAj^2lS.(nl£Al)fe ^0]7](2)S^-El 3-3-4 71^016)0)1 44 

^443L» 4 ^44°)1 3-34^, c-ll 0 ! el 4^41 3H71(2)S.4e1 f-7l 3)0^0)1 44 «H1°1e14 

i» 4 t-iHE^l 3H7l(2)S^-El2) 3l2t34 -1-4^ 334 7HS&4 dl^l&l 0 )! 44 4 421 cflo]Ei4 

21 4±« «44tH. 4 4£44*21 ^44* ^4^1 ?U a^4°l <344 S444. 

°1 ^4", t-IWlEl^^rEfl^l-i- (l)°fl 2)4 <Hl°lEl^4€- £ 2 ££fe £ 54 4^- ^*844. 5. 2°fl4feTN^ 

41^21 3-°-°)l iHWlEl^*-!: a. cl lS4. £ 24 c-lWEl^oJH, 8W1S21 ^l°j3^icilo)El^ 5Hleo] ^i^^TflSdl 

4444. °1 ^l^^t-ll 0 !^^, 311^321 7)1^40) » 0 " (^-^)<H1 7KH U £ 3U#32l c-))oiEi4^oi 
3i, *)U°J32l nz^&o] " 255" (4^)°fl 71-4^4 7ili#32l cflolE-14^4 ^-444. 



-£3^.TN^ °-Wi2| ^^-601^5.^^ ^]i<g37|lac-)lolEll-4HlE S ^ € ^]i#37)lacllolE]S. 444fe 
HI 4-g-S)^ t-Uol^^^Eflol^d)^ ^^.o] oj o))^ li^^a, £ 2 o)14 iL°^ ^4-4 4°1. ^1 1 «y ^ cfl °1 71124 

°1 H4 #^4 3li#32l cflolEl4^1- 0 l 4444. £4, £4feTN^ ^^^11^21 ^^6«lMS. ^44 7)li°J37ll 
^c-Uoie)!- 3H1M5. ^ii^^Til^c-iioiE^ «l44fe cfl 44£lfe <Hl^l&1^4Efl 0 ll-(i)2l ifl*4 «J cff. iL^ 

^i, Tflloj^cflolElol ^l^^o) 3^ 7fll#32l C -Uo|El4^1-ol ^H-Ajch 
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£5<HHfeIPS^ ^^sfl^sl 3 -f°ll 8*1^21 X(i«as|*l|aelMElfc5Hl£fil *l)l#33)2tH]o|El3. #Qs\$= & 
44<*1. n ifl*o| £ 2 Ml^l £ 4«t>| Ji°l§ ^3*4 4£ *M7> Sicf. 

711471-, IPS ^-fofl. 6H1ES. 4^4 7jl2:Cflol^S 4U| E^g. 4^4 ^) ! £ 3 Tj^cfl o| E) £ 

a #m$= <fl *IMEl$«4M-i(i) o. oj a1 434 44 40. ^4 o S 443 4 ojcf. 

^ll^^l TflSSW 0(zero)°)l 4°U4, Jfll#qc|olE]g«| 43£ £ 2 £ 5°)M iL^S 3 £*«M 

#(1)* ?13 4 oj*^, TlH^HM^ 3, 2SW 0 (zero)<Hl 7>** ^H^) 

4 J= 312:44 ^l°d^2l 7fl24°l| 31*11 -2-Ul4J=4* 0 l ^f$S\±r 2)4 H-iSfl^ofl^l 7l2) l^S)?] nfl-g-ofl, a 4 

Til *5]] 0 J2] *l2:SH7l nfl^-o)4. 



si *14 =B||<gsi 7)12:4, 4 = 31 ^l 3-3 (3)21 <a^t-Bo}El61 71)2:44 |3Hl 34j1, iiHfrS^^oi 
= ell 0 j2l 7)1244 ^44 4 ^eflHfe £«l^i=^°l 4*«4 Hefl<a 34 = zfl«g3 >£°1§4. 7)1 

Cl-7>, £ 6«IM. -SLB^S^ol 4^4 =Bll<?JSl aJ^L nSi^-B: " *143l2:&" °14 4^. itH4r^*«>l 

«84 = e)]°j2] a)* Hell2j2) " fTDaft" °I4 44. 



£ 6°M, A)4?))2:4o) O o)l 71-4^(7121 ^ofl £44>3), 4* (MM 111 7)l2:5l]4 'SSH'S, #7))2SH 

t)14^2J| = 2l 71-1-71^^4^4^01 4530)7) nfl^o)] #7ll2:^ol <£°]z]3. t J2.B)4;!=44 13$ *r $14. ae|2. 
5L. HeH°JollJE.El(3)^i, Al47fl2:?]tSl X-pJ-o) OJj, ^4 rto^o,] cfl-g-4^ 4 44^1 an* £ 

221 S.°\)*\ 4 21 ft" 0" )°1 ^WS, 4*1^ 44*£ **8W 7^4^)1 €4. 

<M*N£SW 255<»11 71-4^(7121 4Ajjo)) £^-4^), a2fl = 2l 71-1-71 fe ?1^7l n^o), #71)2:^4 
Al47fl25Jtol ^^4^1 ^^=1^1 5.«11tM7112^* l^g* =^ £4. 

£7-&IPS^ ^^311^21 5-BI^e^^. 01 o] ell- O.^^ aeflHcl4. i 70]]^^ ^4S4 ^4£3.4 3LA]^ 71)2 
?J =L4Z.4\ XA)s-g- £ 6 o)lAi TN^ °Jj^2fl^2l ^^-4 ^9i431 a)47)12^ S #^la5t £ 64 

s. 7<q*\, Tm o A^ni^ 3-f4 s°i, A i4tea°i o<hi 71-4^-^(7121 £^4^). °m- 0 mi*i 95 

7ll2SJt-l:S| ^4 #7fl2:?at«fl tfl^- aEfl=2l 71-1-71^ 4^51-714 ^ ^1 ^«l7l afl^o)] #7)l2:5]t D J- 2<H*|£. 

iLBl^sa-i-l^^^r 814. 

44. a1 47)12^0] 255^11 71-4-f^ (7121 4^0,1 £444), n.q*<!\ 7}^?}^ -t]*]?] #7)12:^4 4M4 

A147112.3H ^^-4711 ^^^1 ^h!1tM7112^ 434 ffl4. 



•^ < aEfl 6 H-(4)-& Al47)l2:2t4 #7fl2&-g- A>44^ 7)l2#^ O.S4 5.«1ttM7)12SJ;4 LCD(5)°ll ^^44. 

ol ^-f , «1S ^# 7jdlAl7lfe cflo|6jMi^ ^^El^| $0.4, A]4^25)to) #71)2:^4 ^«fl^ °J ^ ^taSMI 
Efl^-4fe ^^^0)4(4)0, #37fl2:&(<H4 ^^°H, Cfl* a°l ^4)^5.Ai <337|12:3H #^£)7l nfl^-o)!. 5.Bl^E 

^^1 ^^sl^l ^7i|24ii4 c-1 3. «2.b] 453)2:^01 «a^?qaaJi4 c-l 4^- a) 4^1124* #^slJi 

^7^l24iL4 c-1 4-& £«14S7il2:SM °g^7fl24iL4 c-1 €■ ^471)24* ^sfl #^^4. 



£8-8- TN^ °J{33ll^2l ^^-o)] sfl-8-4 4oj Efl o|£.( 4 )^ 0)^.^ ^» ^.oi^Jl, 8H1S21 ^lioj^c-flolEl $ 5alE2l 
7)l2°J^c)lolE)oil cfl-g-4fe ^12#^21 4^4 cllo)Ell- ^§4. 
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£ 11* IPS^ q^MM*! ^*°il ^<3E))o|f.(4)sl ifl-g-S] o)]# i<^H, ^li<g^cflo]E] r> 5 HjEo) 

Tim^K IPS^ 0 -Wi2l ^cflo]El(4)s) M)-8-4£°l. 6*1^3] ^ll^^tflolel £ 4 a)E.o] 42$34M 

EH1 cfl-§-sHr ^)2#^2l <Hlo)Ej Slfe, 6*1^2) *fl 1 °j % t-fl oj e] * 4^3) >fl 2 *a 3 *IM "3-§-*Hr ^l2#^ 

21 -M^St HH^r ^ 

£ 12^ ^HH ccf# ^ai^E^s) JL4f-& ^-<?ls1-7l 213] A]..g-s|^ f-°H v 2) ofls sn^fe 3) .03., ^-o) H fl^o)| 



£ 13a ^ 13bfe, 4-g-^l ajE #o)^ ^^d1 _2_b1ttJ=^^- 

°W iL 0 ^ ^<W1 ^143 2]Sf| ^nr-ST 1 ^ £*rl:2] 141-8: iL-^c)-. °1 ^^Ml, ^ 

t^e^i^o) £4^ > -g-2]o|^ ^-o] ^ao)] ^Mj-s. (trails) o| g-g.*} ^-g^H ^^-S] Jl, ^ ^.iH^E^i^-ol o]-g- 
WttI^ ^ttS^o) oj-g-£ ^.f , ^-o, o^j-^ go. i^i, Uj-cflS ^.iH^S^o) 

4-8-€ 3-f , **<>i <?hhi \h- 544. 



£ 13a2] o))^, 21^l2e)]tl-* tWKh. ufl^ 36^l2:efl , Sl-* ^21 3^14 i3?l2] 7fl27t- ^7} 

<a^^. ^-2| <8#-fr ^^-S: ^ ^-7]^ ^^-O) ^7^7)) XAjS)^, ^A}-^ ^o] X-)*}^!^. 

tH^fS7|- H]E ^ ^isH 3-$-°)!, ^]^ol]7.i ^1^21 f^7}fe 7\^S\o\ ^-3) cgAj-O. ^ o. 

H)E ^S. 7^^?] ^-f, 2: Oj^molE)^ H|E ^S. 6 HlEo])/.i 4H]E^ #± A] ^ ^ o. ^J-g^ ^^oflA^ ^.l^ 

^7)12.0, ^cfl^l-fe i^ssll^olus. ^.^ c^a^o. ^ o. ^. 7 | 2 nj.^ cgA^ 2] -a- ^qj o^cj. o] 

4^12:2)1^15.5. ^Bl^S^^-a- =1^, ^21 ^«-* ^7|^1 SM^l, ^-21 ^tQ^o] sfo1^o]E 

^^(highlighted manner) a^S)S.S ^ ^^4. 



£ 13b2l oflfe, 3-8r 39711 2: e)lt** 7fl^5>i afl^^- 30711 S £11^1-* Tll-g-sH ^21 ^^oflAi iH^[2l 7)l2:7r #± 
*rfe Hh^^-S. ^#7> t^srfe ^ S.^S.^o] ^-S-ofl, ^s] ?1^<H]^ ufl^TflS t)<£ 

±3. *±ft<l, ^2) ^Aj-o. -j_ ^o, ^o. ^. 7 ]^ Til «-r^»4, "^^21 z\t}$z.}. 

S7V A].^.5)J7 Cflo)E)o| U ]E ^ 7J±^X] <$±- 7i^-o\] i ^2] ^aoflA-) 7fl22l 7j-^ 7 )- -t^S>7l nfl^) _ ^2] 



^.Bl^E^^. Af^-Sl-Jl H]E ^S. 7^7.1^1 ^-f, ^ °J^Cl]C.|E]2l ti| E ^S. 6 H| E^]^ 4«lSS 7^Al 7j 7j 
•f. ^71-51-fe ^^i^l -2.tHTTS7fl2.2l ^cfli^ 27fl25ll ^clHS. ^2) ^.C). aj^. ^AJ.^. ^7)37 4^ <^ 
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^2] *!-§- *r #4. aem, «g^oio]Els) h]e ^f- 6Hl<=<H)4 3 H|Ei=. 7^]^ 3-?-. ^44fe «£$°)14 
^■^\3i9] ajcH^xl-fe s^lsen^o) s]ji, t-Sfcfc £^^^0.3. oisj-oj, ^-a| -37^2. ^|Ei, 
<Stf4 3* *14€4. 



£ 122}-, £ 13a ^ 13b<H144 £4, 6<H 4 1 °J 3 cfl °l E) 7} 3^01 o] 3 m o] E) JL -^s^, jJ.Hl^f S 7^0] <Lx}7} 

<o42l 34^H 7j-£5]44 £4*^*4 441"§- &44, 6«le ^i<a^cflolEl7l- 4«m <g§] 

H)°13iL £44^ 3-f . #±4^4 3 o.<h|a1 ^ ojfe 444 tJ4 44* ^ 5fl4. 

ov a1 4.4 ^o] 2)4 44*2] *oi o s^Ejsj o)£| ^ ^4^, 6 h]e ^i«g^cflolE) 7 J- 4«|£ 

<y§WH£ HlSfos^ <g3W444 =e||<?H5LeH3)o|| 33 44* »8 4-1- *r XHr 44 4£ 4 

$14. 

i£tg2] 42). 



444, 4 4^21 ^£ai^*|oim, <an #°ii no]z)#$.i]] 0 ]M.% ^^jl <a34M4t- -r-*i4£.s.4 -a^HEi 

el*** $3*11444 43 444^ 3 O.S). hI^^ aJ.^ ^ o^ ^, gujE^ *)) 1 °] 3 d|o) 4 fe 54E4 

$ §^144 3. 444 4 ofls. s-ig, 1024X768^il-S. 7^4 XGA (Extended graphic array)2) ^-fo)), 84S7 r 
4-§-444, 768^S«HS2l -g-4°l .8.7444, 5.4^71-4-8-444, 4804^44^2) -g-444 l.a.44. olofl 3 
44. 64^4 74U<33t-f|olE)£. 4ulE.fi) °) 3 dlo|4 3. 444 «fl. 1024X 7684^43- 744 XGA4 34-<H|, 6 h|e 
7} 4-§-444, 576SS.h>o]e o] ^.^=o| 4.9.444 44^7} 4444 38443.4°1S4 C >1 ^.S.44. VGA(vi 
deo graphic array, 640X 4804^4)2) 44 ^ SXGA (super Extended graphic array, 1280* 102444:4)4 4 
-2-ofl.E, XGA°l21o)|c n) ] £e |_g_ i y=,g r ^jg-gj ^ ojc]-. 



4 444 44 ^A] ofl^o)] £44^ ^Jo] o|-l|4 4 444 44 * ^A) o^«e] Bjoltf ojo] ^ - ojc). 

4* ^B)^^i^l«Hl4. 8ti)Ee. ^« ^lll'a^ 0 !! dl*H 2j^l(R), ^(G), ^^(B)-g- dl°lEll- ^1 
S<HH ci)olE]^^ ^^1 * It^fe 2^1-8- «1S ^r7> 57> SIji ^ a]z|a^ 

•g- «1S ^7 r 6^1 S)£^- ^l^^Tfl^fflolEl?!- ^12:1 ^ olo)] c-lSH, ^ ^^-S- ^2i^^ (polarity reversi 
ng method) °1 ^fl-g-Slfe ^-f, ^ SB ^RH cfl*H t^r Si^2l ^^=21- ^ Hj^fii Afo]o|)Ai 
A l51^ < y-2l =t^o] acfls. ^^Hl-b £S^7d>a (dot reversing method), £€■ cfl*H ^lH^'y- 2 ! ^o) H 

<H S. ^^(line reversing method) ^ =efl<aoi| cflsl-a} 704^-^0! ^7^5)fe H efl °J ^ ^ ^ (fram 

e reversing method) °fl SiCr. 



(57) ^2] 
1. 

^^-i^r-g-sM S^l5>c °Jj^^l^Hl °i^7-i, 

7)ll<a^7)l2:C||olElel H]E 7l^]%OsL^ °)o]# #^ 7)12: Cflo] EH- 44ti}fe 7)11 El] °1 

^7] 7)1 1 Efl Ol^. a ol] o]^ ^.^-^ Aj. 7 ] ^^^2- Olo] Elf- 7.J- 7 | oJJ^ifl^ollA^ ^ H efl 9j ^ ^7.] ^ 7 | °># X] ^ A) ^ O.S. 
^ ^OlTi 7)]2 < a^7ll2CllolE)# =B)] 0 jDjlS.2)^. ; ^ 

^71 7)lloj^7)l2:CflolEl "J 7^ 7 1 7))2<a^7l|2:CllolEl7iSl H^^Tlli 44 D l Si i2-Hl^fS7il2:#^^ ^^4^ 

7)l2Eflo]t^-l- 3Lt4^1, 
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#7) ^^3fl^2l <3#X*lfe#7l £»1^iMS#3-a->WH iH3slfe ^S'Mtf*!. 

*fll#°ll SH A 1 #7] ^lEflo)^."^ cflo]El«^ ^#o..£.*| #7) #3 71)2: tflol E]S) H]E ^Hoj^ 
7)]icilo)E]o, Tfl^^o) nfl^ 4V 7 | ^eJ 4£4<>1 e, 7 |. £2^3. ^^S)jl, >i| 1 <3 §M1 2: <HM 3 3 TflS^o) f 

^l2#°fl #7| ^ll^^TilacllolElfe ^)SU #?1 #SM|2:HMlHfe 5«U=3- ^S)^ °Jj^iA)^. 

*fl2#°ll ^^^,^71 ^)l<a^7i)2:Cl)o)El^ 6 a|E S ^Ajs) 2 ^ 7 ) #^7il2:tflolEl^.4U)E S ^ £] ^ °Jj ^ £A| . 
H=?"% 5. 

*1]2#°11 5fl°W,#7l ^U'a^TilS^lolEl^ealES. ^Ajslja Aj. 7 ] ^ Bj Tj] 2- cflol El^3HmS. ^Hl^ ^£*1#*1. 

*fl2#°ll SH^l, Z^Zj-o) A o V 7 | ^l<g^7ll2:EilolEll. ^ ^ ^ tfl ^1 ^ , ^JlcllolEl $4|4ME) Z|Z}-£ gH] E S 

^Slfe #3, #71 ^a^^^olEU- ^*Rr ^{Ajj^olEl ^^JjOlolEi Zj-Zj-^ 5 HlE S ^5)2. Aj- 7 1 ^^^^t-fl 

*Hl#°ll aH*!, #7l ^ll^^TiliCllolEl^ TjlS^ol, U]E Zj-^A)?)^ cHolEl^^-o) ^^JSl^l nflo] t 

^7l]2:CllolEloll cfl-g-sHr Aj. 7 l ^)1 2 °d ^ 7l| 2: Cfl o] El 21 ?)}Z&12.Z\ 3.7]^, ^7}o\) n}-eM, #7l 2 Efl°l ^Hr 

#71 HIS ^* S««Hr CflolEl^^ ^^Jt^-SMl Aj. 7 ) ^lOj^Tl^tflolElJiCl- 3714, 2*14. ^3l#* 

7iii#^ a °H. #7i ^^sn^-a-TN^'?] °-^&*i#*i. 

4 1 #°fl $H <M . #71 °a ^ n ^ -8- IPS^ ■?] °J? 3 #*1 . 

10. 

*fll#°ll Sl°H, #71 ^^l^ <3#£*l^r £E«^^o)l ^Sjij ofl^^Al^l. 

^ll#°)l &oH, #71 ^s^s] <3#£*lfe #3*dlH ^ ^r^Slfe °-!j3S*)#*1. 
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